A search was conducted for a hot intragroup medium in 109 low-redshift galaxy groups observed with the ROSAT PSPC. Evidence for diffuse, extended X-ray emission is found in at least 61 groups. Approximately one-third of these detections have not been previously reported in the literature. Most of the groups are detected out to less than half of the virial radius with ROSAT. Although some spiral-rich groups do contain an intragroup medium, diffuse emission is restricted to groups that contain at least one early-type galaxy.
INTRODUCTION
Most galaxies in the local universe, including our own Milky Way, are members of poor galaxy groups (Geller & Huchra 1983; Tully 1987; Nolthenius & White 1987) . The realization that many groups are X-ray sources has led to considerable interest in these systems over the last decade (Mulchaey et al. 1993; Ponman & Bertram 1993; David et al. 1994; Henry et al. 1995; Pildis, Bregman, & Evrard 1995; Doe et al. 1995; Saracco & Ciliegi 1995; Mulchaey et al. 1996a; Ponman et al. 1996; Helsdon & Ponman 2000a) . The X-ray emission in groups is typically extended on scales of hundreds of kiloparsecs. X-ray spectroscopy suggests the emission mechanism is most likely a combination of thermal bremsstrahlung and line emission. This interpretation requires that the entire volume of groups be filled with a hot, low-density gas often referred to as the intragroup medium in analogy to the intracluster medium found in richer systems.
The existence of an intragroup medium is important for many reasons. The presence of a hot gas halo indicates that many groups are likely real, physical systems and not simply chance superpositions or large-scale filaments viewed edgeon. Assuming the intragroup gas is in hydrostatic equilibrium, the total mass of the group can be estimated (Mulchaey et al. 1993; Ponman & Bertram 1993; Pildis et al. 1995; Mulchaey et al. 1996a ). Based on ROSAT data, the typical group mass is approximately one-tenth the mass of a cluster like Virgo. However, because the number density of X-ray detected groups is considerably higher than the number density of clusters like Virgo, the contribution of X-ray detected groups to the total mass density of the universe is comparable to or greater than that of rich clusters. A comparison of the mass in galaxies and intragroup gas to the total group mass indicates that the known baryonic components typically account for only 10%-20% of the total mass (Mulchaey et al. 1993; Ponman & Bertram 1993; Henry et al. 1995; Pildis et al. 1995; Mulchaey et al. 1996a ). This implies that groups are dominated by dark matter. Extrapolating the X-ray surface brightness profiles to the virial radius suggests that most of the baryonic mass in groups is in the intragroup medium. In fact, the intragroup medium may be the dominant baryonic component in the local universe (Fukugita, Hogan, & Peebles 1998) .
The intragroup medium may also hold important clues into the formation and evolution of large-scale structure. Numerical simulations indicate that in the absence of nongravitational heating, the density profiles of groups and clusters should be nearly identical (Navarro, Frenk, & White 1997) . In this simple scenario, the relationships between X-ray luminosity (L X ), X-ray temperature (T), and optical velocity dispersion () are expected to be similar for groups and clusters. There is now considerable evidence for departures from such uniformity (Ponman, Cannon, & Navarro 1999; Lloyd-Davies, Ponman, & Cannon 2000; Mahdavi et al. 2000; Helsdon & Ponman 2000a) . The interpretation of these departures is currently a topic of much debate. One possibility is that preheating of the intragroup medium by an early generation of stars can explain the scaling relationships (Cavaliere, Menci, & Tozzi 1998; Ponman et al. 1999; Pierre, Bryan, & Gastaud 2000; Finoguenov, David, & Ponman 2000; Bialek, Evrard, & Mohr 2001; Borgani et al. 2001) . Alternative explanations include heating by active galaxies (Valageas & Silk 1999; Fujita & Takahara 2000; Yamada & Fujita 2001) , internal heating mechanisms (Loewenstein 2000) , and the possibility that galaxy formation is more efficient in groups than in clusters (Bryan 2000) .
Most of our current understanding of the intragroup medium is based on observations of groups with ROSAT. The low internal background, large field of view, and good sensitivity to soft X-rays made the ROSAT PSPC detectors ideal instruments for studies of nearby groups. Unfortunately, large systematic surveys of well-selected groups were not performed during the limited lifetime of the PSPC detectors. However, a large number of groups were observed serendipitously. Although ROSAT results have been reported for many of these groups, a significant fraction of the groups in the ROSAT database have not been previously published. Furthermore, the derived X-ray properties of groups are somewhat sensitive to assumptions made during the data reduction and analysis. For this reason, different authors often derive vastly different results from the same ROSAT data set. Therefore, constructing large samples from the literature can be problematic. In an attempt to produce a more uniform sample, we have reanalyzed the ROSAT PSPC data for all poor groups previously reported in the literature along with a large number of nearby groups that have not previously been published.
We describe the sample selection in x 2 and the data reduction in x 3. For those groups with detected diffuse emission, we have extracted an X-ray spectrum (x 4). Fits to the surface brightness profiles of the groups are described in x 5. In x 6 we examine the morphological composition of the X-ray detected groups. Finally, a summary is provided in x 7.
SAMPLE
The ROSAT mission consisted of two main scientific phases, a 6 month, all-sky survey with a mean exposure time of approximately 400 s and longer pointings of individual targets (the '' pointed mode ''). While the all-sky survey data are deep enough to detect the most X-ray luminous groups (Ebeling, Voges, & Bö hringer 1994; Henry et al. 1995; Mahdavi et al. 1997; Mahdavi et al. 2000) , it is not possible to carry out detailed spatial and spectral studies with this data set. As the pointed mode observations allow more detailed studies, we restrict our analysis to groups observed during this phase of the ROSAT mission.
We select our groups from a number of different sources. We start by including all groups that were in previous ROSAT pointed-mode studies. Many of the groups come from the compact group catalog of Hickson (1982) or from the loose group studies of Mulchaey et al. (1996a) , , and Helsdon & Ponman (2000a) . Additional targets were found by cross-correlating the ROSAT observation log with the positions of optically selected groups in the catalogs of Huchra & Geller (1982) , Geller & Huchra (1983) , Maia, Da Costa, & Latham (1989) , Nolthenius (1993) and Garcia (1993) . These catalogs also include richer galaxy systems (i.e., clusters). For the purpose of this paper, we only include '' groups '' with velocity dispersions less than 600 km s À1 or an intragroup medium temperature less than 2 keV. A few of the systems we have encountered satisfy one, but not the other criterion. We have opted to include these systems in our sample. In general, we only include groups whose centers fall within 20 0 of Ponman et al. (1996) and are included here for comparison. We have not included HCG 73 in our sample, as it is right at the edge of the ROSAT field. We also eliminated any groups that are projected in front of or behind rich clusters. The final sample of 109 groups is given in Table 1 . The name of each group is given in the first column, followed by the right ascension and declination (cols. [2] and [3] ), the number of cataloged galaxies (col. [4]), redshift (col.
[5]), and velocity dispersion (col. [6] ). For groups with extended X-ray emission, the right ascensions and declinations are generally given for the peak of the X-ray emission, which was determined in each case from the ROSAT image smoothed with a Gaussian profile of width 30 00 . For a few X-ray detected groups, no clear flux peak exists. In these cases, the coordinates refer to the approximate center of the emission morphology. For the nondetected groups, we adopt the coordinates given in the optical group catalogs. Column (7) gives the spiral fraction, defined as the fraction of cataloged members that are late-type galaxies (i.e., spirals and irregulars). We note that the quantities listed in Table 1 have not been calculated to a single minimum absolute magnitude. For most of the groups, the number of members, velocity dispersion and spiral fractions are based on the few brightest ($L ? ) galaxies in the original redshift surveys. However, a few groups have morphologies and membership data down to significantly lower luminosities Mahdavi et al. 1999) . Therefore, some caution should be used when comparing the optical properties of individual groups. Column (8) gives the references for the quantities in columns (2)-(7). The last column gives the cross references for the group in optical group catalogs.
DATA REDUCTION AND ANALYSIS
To search for a hot intragroup medium, we follow the reduction method outlined in . First, to remove times of high particle background, we discard any data taken when the master veto rate is greater than 170 counts s À1 . For each ROSAT observation, six images are created corresponding to the R2-R7 energy bands given in Snowden et al. (1994) . Each of these images is corrected for vignetting using energy-dependent exposure maps. These individual images are combined to produce two final images: one corresponding to the '' standard '' energy range $0.45-2.05 keV used in our previous analysis (Mulchaey et al. 1996a; and one that includes the '' softer '' energy bands ($0.15-2.05 keV). We created the softer energy band images with the hope of detecting very cool intragroup gas not visible in the standard images. However, in all cases where emission was found in the softer images, it was also detected in the standard image. Given that the background level is much higher in the softer energy bands, all the analysis presented in this paper is based on the standard images.
Before searching for diffuse intragroup gas, we remove emission associated with point sources. Point sources are identified using the task '' DETECT '' in the Extended Object and X-ray Background Analysis software (Snowden et al. 1994) . We note that in the present context, '' point source '' refers to a source that appears pointlike at the resolution of the ROSAT PSPC (FWHM $ 30 00 on-axis and considerably worse off-axis). Emission from point sources is removed by excluding a circular region around each source with a radius 1.5 times the radius that encircles 90% of the source flux. This exclusion radius corresponds to 1<5 for sources on-axis (Hasinger et al. 1992) . In a few cases, it was Notes.-Units of right ascension are hours, minutes, and seconds, and units of declination are degrees, arcminutes, and arcseconds. Table 1 is also available in machine-readable form in the electronic edition of the Astrophysical Journal Supplement. Mahdavi et al. 1999. necessary to use a slightly larger aperture to remove the flux of more extended sources in the field (such as a very nearby galaxy or a background cluster of galaxies). In most cases where diffuse emission is detected, the emission is centered on a luminous elliptical or S0 galaxy. While the DETECT software will usually identify the peak of the extended emission as a '' point source '' we do not exclude the emission in these cases.
A small fraction of the groups were observed by ROSAT in multiple pointings. In these cases, we reduced the data for each pointing as described above and then combined the images before running the task DETECT.
Once the point source emission is removed, the unsmoothed images are examined to determine if a diffuse emission component is present. In addition to a visual inspection, we also create an azimuthally averaged surface brightness profile for each group to determine if there is excess emission above the background level. Finally, we estimate the excess group counts by adding up the total counts within a radius of 200 h À1 100 kpc of the group center and subtracting the vignetting-corrected background counts estimated from an outer region of the field. In all cases where the visual inspection implied the presence of diffuse emission, both the surface brightness profile and excess count rate are consistent with the existence of intragroup gas. Furthermore, in all cases where the surface brightness profile suggested the presence of diffuse gas, the visual inspection also indicated a diffuse component.
The results of our diffuse emission search and the spectral properties of the diffuse gas are summarized for each group in Table 2 . The second column in Table 2 gives the total useful ROSAT exposure time in seconds. The third column indicates whether diffuse emission was detected or not. Groups that clearly show evidence for diffuse emission are labeled '' DE '' (for diffuse emission), while the nondetected groups are labeled '' UL '' (for upper limit). A few of the groups that contain a diffuse component also contain a significant contribution from a central AGN. These hybrid objects are labeled '' DE/AGN '' in Table 2 . For a few groups, emission is detected, but the nature of the emission is such that it might not be associated with the group or might not be truly diffuse. These cases are labeled '' DE? '' in column (3). In HCG 33, a very faint diffuse component is detected, but it is offset from the optical center of the group by nearly 18<5 (approximately 400 kpc). Thus, it is unclear whether this emission is associated with the group or a foreground/background object. There are several patches of diffuse emission in the field of HCG 22, but the brightest emission is centered on the background galaxy NGC 1192 and therefore most likely not associated with HCG 22. Several other groups (HCG 15, HCG 35, HCG 48, HCG 57) are clearly detected in the ROSAT image but are so far offaxis that it is not possible to cleanly separate an intragroup gas component from emission associated with individual galaxies. Column (4) in Table 2 lists the Galactic neutral column density toward the line of site as given in Dickey & Lockman (1990) , while column (5) gives the maximum radius of X-ray detection determined from examining the surface brightness profile of each group. Columns (6) and (7) give the temperature and metal abundance, respectively, derived from fits to the ROSAT spectra (see x 4). The distance to each group (col. [8]) has been calculated from the recessional velocity with a correction for infall to Virgo and the Great Attractor (Fixsen et al. 1996) . Finally, the bolometric luminosity is given in the last column in Table 2 .
In Figure 1 , we overlay contours of the X-ray emission on the STScI Digitized Sky Survey images for all groups that show evidence for diffuse emission. As has been noted in previous studies (Mulchaey et al. 1996a; Helsdon & Ponman 2000a ), TABLE 2
X-Ray Properties

Group
(1) a the diffuse X-ray emission in groups is almost always peaked on an elliptical or S0 galaxy. The emission associated with the central galaxy has been included in Figure  1 except for the cases where an AGN component clearly dominates. All other emission due to point sources in the field has been removed.
Most of the groups in our survey have round, symmetrical morphologies. These morphologies are consistent with the groups being virialized. However, some groups have very irregular, clumpy morphologies that are not centered on any particular galaxy (e.g., HCG 16, HCG 37, SHK 202, NGC 7777). These groups are likely not virialized Notes.- Table 2 is also available in machine-readable form in the electronic edition of the Astrophysical Journal Supplement. a Extraction radius for the X-ray luminosity is less than 200 kpc: NGC 3396 (194 kpc), HCG 58 (83 kpc), NGC 4278 (148 kpc), NGC 5866 (76 kpc), and NGC 7582 (120 kpc). Dos Santos & Mamon 1999) . Five groups have clearly defined bimodal X-ray distributions (NGC 507, NGC 1407, NGC 3607, NGC 4065, and NGC 7619) . In all these cases, the second X-ray peak is also centered on a luminous early-type galaxy. These objects could be groups in the process of merging. Several of the high-redshift X-ray groups discovered in the deep Chandra pointing of the Hubble Deep Field North also show evidence for bimodal X-ray morphologies (Bauer et al. 2002) . Although the number of high-redshift groups is too small to make any concrete statements, the HDF North data suggest that bimodal groups may be more common at high redshift (bimodal groups make up less than 10% of our X-ray detected groups). This idea should be testable in the near future as many more high-redshift groups are discovered in deep Chandra and XMM-Newton pointings.
SPECTRAL ANALYSIS
For each group with a diffuse emission component, we have attempted to extract a spectrum. The spectra are extracted using a radius that corresponds to the maximum radius of detection determined from examining the surface brightness profile of each group (R X ; see col.
[5] in Table 2 ). Point sources are excluded from the spectrum using the exclusion radii described above (x 3). The vignettingcorrected background is estimated in most cases from an annulus with inner radius 36 0 and outer radius 42 0 . In a few cases, a different background region is used to avoid the presence of a luminous cluster of galaxies.
To derive the spectral properties of the diffuse gas, we fit the spectra using the software package XSPEC. For those groups with multiple ROSAT pointings, we fit the individual spectra from each pointing simultaneously. We fit the spectra with an absorbed MEKAL plasma model (Mewe, Gronenschild, & van den Oord 1985; Kaastra & Mewe 1993; Liedahl, Osterheld, & Goldstein 1995) . We fix the absorbing column at the Galactic value given in Dickey & Lockman (1990) . For most of the groups, we are unable to constrain the metallicity of the gas with the ROSAT data. In these cases, we fix the gas metallicity to 0.3 solar. For consistency with previous X-ray studies, we adopt the old photospheric value for the solar Fe abundance. To renormalize to the meteoritic value, our metallicity measurements should be increased by a factor of approximately $1.44. For those groups with sufficient data to fit the metallicity explicitly, we also perform spectral fits with the metallicity fixed at 0.3 solar.
The quoted errors on the temperature and metallicity measurements are at the 90% confidence level. In the UGC 1651 group, the temperature cannot be adequately constrained and no errors are given. The derived temperatures range from $0.3 to over 2 keV ($3:5 Â 10 6 2:3 Â 10 7 K), with the vast majority of groups centered around 1 keV ($1:2 Â 10 7 K; see Fig. 2 ). Groups cooler than $0.3 keV would be difficult to detect with ROSAT because of the high surface brightness of the X-ray background at these soft energies and heavy absorption by Galactic H i (Mulchaey et al. 1996b ). Most systems above 2 keV would normally be considered clusters and were thus eliminated from our original sample. To examine how the derived temperatures depend on the assumed metallicity, we compare the derived temperatures for the groups where both a fixed metallicity and variable metallicity model were used (Fig. 3) . In general, the temperatures are not very sensitive to the assumed metallicity. An exception to this is the NGC 383 group. In this case, fixing the metallicity at a value of 0.3 solar leads to a temperature over twice that found in the variable abundance case.
In general, there is good agreement between the temperatures we derive and previous studies of the same groups with ROSAT. Figure 4 shows a comparison of the temperatures from our survey with the temperatures in Helsdon & Ponman (2000b) . The agreement is good despite the fact that different apertures were used for the spectral extractions in many cases. In particular, the Helsdon & Ponman (2000b) temperatures for most of the Hickson Compact Groups were derived using a fixed physical size on the sky, while we use the maximum radius of detection for our extractions.
There is less agreement between our derived temperatures and those measured with the ASCA X-ray telescope. Figure 5 compares the temperatures derived from these two telescopes for all groups in our survey with published ASCA measurements. While the ROSAT and ASCA measurements are similar for cool groups, there are big differences for hotter systems. Above 1 keV, the ASCA temperatures tend to be higher than the ROSAT temperatures by as much as 50%. This trend has been previously noted by Hwang et al. (1999) and Horner (2001) . Given the higher energy resolution and bandpass of ASCA, it seems likely the temperatures from this instrument are more reliable. Future observations with Chandra and XMM-Newton should allow more accurate measurements of the X-ray temperatures in hotter groups.
In Figure 6 we compare the metal abundances derived in our ROSAT survey with abundances derived from ASCA observations. While there is considerable scatter in the plot, both the ROSAT and ASCA data are consistent with subsolar abundances in most cases. However, the reliability of metallicity measurements with these telescopes have been called into question (Bauer & Bregman 1996; Buote 1999 Buote , 2000 .
The bolometric luminosity of each detected group was estimated from the best-fit MEKAL model assuming the distance to the group given in column (8) of Table 2 . To estimate the errors on the luminosities, we varied the temperature and metallicity over their 90% confidence ranges. For those groups without a metallicity measurement, we assume a metallicity range from 0.0 to 1.0 solar. The luminosities are calculated out to the radius used in the spectral extractions. As this radius is usually a fraction of the virial radius of each group, the true bolometric luminosities for these groups could be substantially higher (Helsdon & Ponman 2000a; Mulchaey 2000; Horner 2001 ). The bolometric luminosities for the X-ray detected groups in our sample span 4 orders of magnitude (from $10 40 to 10 44 h À2 100 ergs s À1 ; see Fig. 7 ). A comparison of our estimated bolometric luminosities with the common groups in Helsdon & Ponman (2000b) reveals good agreement (see Fig. 8 ). We also compare our bolometric luminosities with luminosities derived from ASCA observations (Fig. 9) . In general, the ASCA luminosities are somewhat lower than the ROSAT-derived luminosities. This result is not surprising given that the Helsdon & Ponman (2000b) . Overall, the agreement is very good. Fig. 5. -Comparison of the best-fit ROSAT derived temperatures with temperature measurements made with the ASCA X-ray telescope. The ASCA measurements are taken from the literature and assume an isothermal MEKAL model. There is a trend for the ROSAT data to underestimate the gas temperature especially for temperatures greater than 1 keV. ASCA luminosities are generally derived from smaller apertures. Figure 10 plots the virial fraction versus the temperature of the system for the X-ray detected groups in our sample (groups with poorly constrained temperatures have been excluded). This plot indicates that the majority of groups are detected to less than half of the virial radius. There is also a trend for the hotter groups to be detected to a larger fraction of the virial radius (Mulchaey 2000) . This trend is important because it suggests that a larger fraction of the gas mass, and thus, X-ray luminosity, is detected in the hotter systems. This trend continues to rich clusters of galaxies which are in general detected out to approximately the virial radius (Mulchaey 2000) .
For the groups that were not detected, we estimate upper limits on the X-ray luminosities using a method similar to that described in Mulchaey et al. (1996a) . First, we measure the net counts (N) and rms error () in a region 200 h À1 kpc in radius centered on each group (for a few nearby groups it was necessary to adopt a radius smaller than 200 h À1 kpc; see Table 2 ). We then calculate the flux a MEKAL plasma Helsdon & Ponman (2000b) . Overall, the agreement is very good. Fig. 9 .-Comparison of bolometric luminosities derived from the present survey with bolometric luminosities derived from ASCA observations. The ASCA luminosities tend to be smaller than those derived from the ROSAT data. This is most likely because smaller extraction radii were used in the ASCA analysis. of temperature 1 keV and abundance 0.3 solar would need to produce N þ 3 (if N > 0) or 3 (if N < 0) counts.
SPATIAL ANALYSIS
For each group with a detected diffuse component we have fitted the two-dimensional surface brightness profile using a modified King function (the so-called '' -model ''):
The model is first convolved with the 1 keV ROSAT PSPC point spread function, and then fitted to the data with S 0 , R core , , and the position of the center of the emission as free parameters. Following Helsdon & Ponman (2000a) , we also fit both circular and elliptical fits. In the latter fits, the ellipticity and position angle are additional free parameters. The results of the elliptical fits are given in Table 3 . During the fits, each free parameter was allowed to vary between a reasonable lower and upper bound. For a large number of groups, the best-fit core radius was at the lower bound value (0<1). This value is smaller than the resolution of the ROSAT PSPC. In these cases, the core radius is listed as '' <0.1 '' in Table 3 . To determine what effect this lower bound might have on the other derived parameters, we fit a number of groups again without the lower bound. These fits suggest that removing the lower bound on R core has a minimal impact on the derived values of and ellipticity (see also the similar finding of Helsdon & Ponman 2000a) . The goodness of each fit was estimated using -squared statistics. Because the number of counts in each bin is small, we use the prescription of Gehrels (1986) to calculate the standard deviation. While the single-models fits provide an adequate description of the images in some cases, in general the fits are poor. Previous studies of X-ray luminous groups indicate that the surface brightness profiles of groups are complicated, often requiring multiple components to adequately describe the data Helsdon & Ponman 2000a ). In particular, single King models tend to underestimate the flux at the very centers of luminous groups. suggested that groups contain two components, one associated with the central galaxy (the '' central '' component) and a second component associated with the group as a whole (the '' extended '' component). For those groups in our sample with a sufficient number of counts ($1000), we fit the two-dimensional surface brightness profiles with a twocomponent model. Initially, we experimented with allowing both components to be elliptical in shape (i.e., let the ellipticity and position angle be free parameters). We found, however, that it was not possible to constrain these fits in most cases. Next, we adapted the procedure used by Helsdon & Ponman (2000a) and allowed one of the components to be elliptical and required the other to be circular. While these models provided adequate fits to some groups, it was often necessary to restrict the number of free parameters even further in some cases. In particular, the values for the circular models often reached unphysically high values. When this occurred, we fit the surface brightness profiles again with the value of the core component fixed at a value of 1.0 (Helsdon & Ponman (2000a) encountered a similar problem in their fits; S. Helsdon 2002, private communication) . In those cases where a double -model fit was performed, the results are given in Table 3 . Note that for the double -model fits, the elliptical component is always listed first (i.e., the elliptical component is identified as the extended component). In a few cases, this results in the core radius of the extended component being smaller than the core radius of the central component. Figure 11 shows the distribution of extended component values for our group sample (we adopt the two component fits where available). The mean value of for the sample is 0:47 AE 0:16. This value is in excellent agreement with the weighted mean that Helsdon & Ponman (2000a) find for their sample (0:46 AE 0:06) and is somewhat lower than the typical value found for rich clusters (Arnaud & Evrard 1999; Mohr, Mathiesen, & Evrard 1999) .
DETECTION STATISTICS
The existence of a hot intragroup medium in poor groups of galaxies has been firmly established over the past decade. However, the frequency of diffuse X-ray emission in groups is still rather uncertain. Most previous studies using ROSAT pointed mode data have been restricted to rather small samples selected in a potentially biased way. For example, many of the targets in these surveys were a priori known to be bright X-ray sources based on previous detection (i.e., in the ROSAT All-Sky Survey). Furthermore, a significant fraction of the groups studied to date come from the Hickson Compact Group catalog, which may not be representative of groups in general (see, however, Helsdon & Ponman 2000b) . Mahdavi et al. (2000) attempted to overcome these problems by looking for X-ray emission in the ROSAT AllSky Survey data for a large sample of groups selected from the CfA redshift survey. Correcting for selection effects, Mahdavi et al. (2000) estimate that approximately 40% of groups are extended X-ray sources.
Our present survey represents the largest sample of groups studied to date with ROSAT PSPC pointed mode data. Diffuse emission is detected in at least 61 of the 109 groups (56%) in our sample (not counting the six questionable detections) down to the detection limits of our survey. Unfortunately, our sample is plagued by the same biasing issues that effect the earlier pointed mode studies. A deep X-ray survey of a large, optically selected group sample should be a priority for the current generation of X-ray telescopes. Early studies of groups with ROSAT suggested that X-ray emission is largely restricted to systems with low spiral fractions (Ebeling et al. 1994; Pildis et al. 1995; Mulchaey et al. 1996a ). However, Ponman et al. (1996) found that some spiral-rich groups do indeed contain X-ray emission. Figure 12 shows the distribution of spiral-fractions for our entire sample and for the X-ray detected groups. This figure is consistent with the suggestion of Ponman et al. (1996) that some spiral-rich groups are X-ray detected. Interestingly, however, all of the groups with a detectable intragroup medium contain at least one early-type galaxy. Therefore, the ROSAT data are consistent with no spiral-only groups containing a detectable hot intragroup medium.
Several explanations for the failure to detect spiral groups in X-rays have been proposed. One possibility is that spiral-only groups are not real, physical systems, but rather chance superpositions of galaxies along the sight. However, our own Local Group would be defined as '' spiral-only '' if it were placed at the distance typical of the groups in our survey . Therefore, this possibility seems unlikely. Another possibility is that the gas density is significantly lower in spiral-only groups. Lower gas density in spiral groups may in fact be consistent with expectations from recent preheating models (Ponman et al. 1999) . The temperature of the gas in spiral-only groups may also be too cool to produce detectable X-ray emission (Mulchaey et al. 1996b ). Based on their velocity dispersions, the virial temperatures of spiral-only groups do tend to be lower than those of their early-type dominated counterparts. A '' warm '' intragroup medium might produce detectable features in the far-ultraviolet or X-ray spectra of background quasars (Mulchaey et al. 1996b; Perna & Loeb 1998; Hellsten, Gnedin, & Miralda-Escude 1998 Table 3 is also available in machine-readable form in the electronic edition of the Astrophysical Journal Supplement.
et al. (2002) have reported the detection of an O viii Ly absorption line associated with a spiral group along the sight line toward PKS 2155À304. Similarly, some of the O vi systems found with HST and FUSE may be consistent with an origin in small galaxy groups (Savage et al. 2002) . Further absorption studies should provide insight into the presence of warm intragroup gas in spiral-only groups.
SUMMARY
We have searched for diffuse X-ray emission in 109 nearby galaxy groups using data taken with the ROSAT PSPC during its pointed mode phase. We find evidence for a hot intragroup medium in approximately half of the groups in our sample. Although we detect many spiral-rich groups, none of the spiral-only groups in our survey show clear evidence for the presence of diffuse X-ray emission. Spiral-only groups may contain intragroup gas, but the temperature or gas density may be too low to produce appreciable X-ray emission.
In general, nearby groups are detected to only a fraction of the virial radius with the ROSAT PSPC. Therefore, a significant amount of the gas mass likely occurs beyond the current X-ray detection radius. Future observations with Chandra and XMM-Newton should provide further insight into the distribution of hot gas in these cosmologically important systems. -Histogram of spiral fraction for the entire group sample (open) and for the X-ray detected groups ( filled ). The six marginally detected groups are included in the X-ray detected group histogram. Note that no spiral-only group is detected in our survey.
